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ABSTRACT 
This study was aimed to analyze the annual reproductive cycle of the 
freshwater crab Paratelphusa spinigera (Wood Mason, 1871). P. spinigera 
breeds only once in a year; hence, it is a monovoltine species. Gonad 
maturation, changes in abdomen shape, size and female maturity index (FMI) 
marked the onset of sexual maturity of female P. ;:.,pinigera. The occurrence of 
berried females marked the onset of breeding season. The fecundity of P. 
spinigera ranged from 533 to 1306 in number, with an average of 699.11 ± 
217.38. The correlation of fecundity with carapace width and body weight was 
also found to be positively significant (r = 0. 780 and 0.933, respectively). The 
eggs were carried on the pleopods and nurtured for approximately 30-35 days, 
until the eggs hatch, showing perfect maternal care. The FMI values ranging 
between 0. 70 and 0.80 represented immature stage of gonadal development. 
When the FMI ranged from 0.91 to 1.00, all stages of gonadal development, i.e., 
developing, maturing and mature stages were observed. The females with fully 
ripe ovary had FMI values greater than 1.00. 
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INTRODUCTION 
Infonnation regarding the details 
of the reproductive cycles of freshwater 
crabs is meagre, whereas the breeding 
biology of marine invertebrates has 
been studied by several investigators. 
Studies on the reproductive cycles of 
crabs are mainly based on the incidence 
of ovigerous females in the populations 
(Churchill, 1918; Stephenson, 1934). 
The reproductive cycles of marine 
invertebrates are, to some extent, 
influenced by environmental factors so 
that the release of the young takes place 
at a period most favourable for their 
survival (Giese, 1959). Paratelphusa 
spinigera is a freshwater crab, and the 
eggs on hatching directly give rise to 
miniature crabs. Complete 
development takes place within the egg. 
Therefore, the fecundity is much less 
compared to the marine species. In the 
present paper, an attempt has been made 
to study the reproductive cycle of P. 
spuugera. 
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MATERIAL AND METHODS 
Gonadal cycle 
For the study of reproductive 
cycle, P spinigera specimens were 
collected from the Kawar Lake (Bihar), 
as well as from local ponds, puddles and 
agricultural fields ofBhagalpur (Bihar), 
and brought to laboratory during 2000-
01. Each month, sample crabs of both 
the sexes were dissected and the gonads 
were examined to ascertain the 
development stages. The size and 
colouration of male and female 
reproductive organs were also noted. 
External physical features such as 
carapace width, length of abdomen and 
body weight, relevant for assessing the 
size at maturity were recorded. 
Fecundity 
The fecundity of female P. 
spinigera was calculated by counting 
all the eggs of different sizes of 
ovigerous females. The eggs of 
ovigerous females were separated from 
the pleopods and counted. 
Female maturity index (FMI) 
It was calculated by the following 
method ofPoovachiranon (1987). 
Width of the widest part of the 5111 
abdominal segment 
FMI= -----------
The width of the widest part of the 
thoracic sternum between the base of 
the 5th pair of legs 
The data were analyzed by means 
of least square linear regression 
method. 
RESULTS AND DISCUSSION 
Reproductive seasonality 
The reproductive activity of P 
spinigera depends upon temperature 
and rainfall. It was observed that they 
usually breed during May and June. The 
sex ratio of P spinigera remained fairly 
constant. During the post-reproduction 
period, the size of the population was 
big as new born or younger generation 
was introduced into the population, 
while during the extreme adverse 
climatic condition, they remained 
inactive in their burrows resulting in 
small population size. In the population, 
both the sexes were numerically almost 
equal. 
The gonadal maturation begins as 
soon as environmental temperature 
increased from March to June. The 
maturation of eggs took place from 
March to June (Table 1 ). The ovigerous 
females were not observed on the shore 
ofKawar Lake. They live inside 1.5-2.0 
m deep burrow along the shoreline areas 
of the lake. They remain their till the 
hatching is complete~. Hatching starts 
at the onset of rainfall in the first week 
of June. This burrowing behaviour 
protects the females from predators. 
Young ones are released inside the 
burrow and they remain protected there. 
Similar behaviour was reported by Lui 
et al. (2000) in ovigerous females of 
Candidiopotanwn rathbunae. They left 
streams to live on the forest floor 
several metres away from it a few hours 
before the eggs are hatched. 
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Table 1: Gonadal development in female Paratelphusa spinigera 
Stage 
Immature 
Developing 
Maturing 
Gravid 
Characteristics 
Undifferentiated ovaries, hard to 
distinguish; abdomen triangular 
Gonads distinguishable; ovary pale 
yellow; spennatheca whitish and small 
Ovaries deep yellow; spennatheca 
brown; abdomen semicircular 
Ovmy deep orange; ova seen in ovmy, 
spermatheca black, prominent and 
thick; abdomen with well developed 
setae on endopodites to cany eggs 
FMI Value Duration 
< 0.66 August-September 
< 0.75 November-Februmy 
0.80- 1.00 March-April 
1.00 & above May-June 
Gonadal cycle gonads of male and female P spinigera 
can be divided into four stages (Table 1-
2; Fig. 1-2). According to the anatomical 
and morphological observations, the 
Table 2: Gonadal development in male P. :.,pinigera 
Stage 
Immature 
Developing 
Maturing 
Developed 
Characteristics 
. Undifferentiated gonad, but distinguishable 
Gonads distinguishable; testis white 
translucent, with white vas deferens 
Testis thickened with coiled vas deferens 
Fully developed testis covering most area of 
the hepatopancreas; well-differentiated vas 
deferens with three distinct regions -
anterior, median and posterior 
Duration 
August -October 
November-February 
March-April 
May-June 
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May- Jun 
DEVELOPED 
Fig. 1 : Diagrammatic representation of gonadal cycle of male P. roman. ABD -
Abdomen, T-testis, V- Vas deferens, AVD -Anterior vas deferens, MVD,-Median vas 
deferens, PVD - Posterior vas deferens 
Fig. 2 : Diagrammatic representation of gonadal cycle of male P. roman. ABD -
Abdomen, OV-Ovary, SPR- Spermatheca, OVI- Oviduct, BR- Bridge, 
E-Egg G-Gonopore 
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Anatomy of the reproductive organs 
Ovary: The structure of the well-
developed ovary of P spinigera is of 
decapod pattern. Ovaries are H-shaped 
organs lying in pairs below the carapace 
and above the digestive glands 
(hepatopancreas). They descend 
downwards below the pericardium to 
open into the spermatheca. The short 
oviduct opens to the exterior on the 
sixth thoracic sternum. Similar type of 
ovary was also reported by Shanmugam 
and Bensam (1980). 
Testis: In males, the paired testes, when 
mature, are white convoluted tubes 
which lie sandwiched between the 
digestive gland and the hypoden11is of 
carapace. Each testis opens to vas 
deferens, which is further divided into 
anterior, median and posterior vas 
deferens. The median vas deferens 
shows maximum coiling, while the 
posterior vas deferens opens to the coxa 
ofthe fifth pereiopod. 
Fecundity: The fecundity of P. 
spinigera ranged from 533 to 1306 in 
number with an average of 699±21 7. 
The number of eggs produced varied 
widely. Several marine crustaceans 
have very larg~ number of small eggs, 
whereas the freshwater forms lay small 
number of large yolky eggs. Lui et al. 
(2000) reported that in the freshwater 
crab Candidiopotamon rathbunae, the 
number of eggs carried by each 
ovigerous female ranged from 9 to ll 7, 
fecundity being the highest in females 
of about 30 mm carapace width. In 
another freshwater crab, Paratelphusa 
hydrodromus, the mean number of eggs 
ranged from 242 to 427 in specimens 
with carapace width of 3.1 em and 5.5 
em, respectively (Pillai and 
Subramoniam, 1982). According to 
Smith ( 1987), the mature female of 
Geryon maritae of 96-mm carapace 
width carried approximately 227,000 
eggs. Comeau et al. ( 1999) reported that 
female snow crab Chionoecetes opilio 
having carapace width 67 mm can 
produce up to about 54,000 eggs. It can, 
be concluded that the fecundity of 
freshwater crab is very less than that of 
the marine species. 
Relationship of fecundity with body 
weight 
Fig. 3 shows the positive 
relationship between fecundity and 
body weight, which is highly 
significant. Fecundity increased with 
the increase in body weight with a slope 
value 'b' of 0.889 and intercept 'a' of 
b = 0 . .389 
1 2 3 4 5 67 
LOG BODY WEIGHT 
Fig. 3 :Linear relationship between the 
natura/logarithm of number of eggs 
(fecwulity) ami the body weight of female 
P. roman 
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0.029 (r = 0.933). The Log- Log plots 
ofthe two variables give a straight line. 
Relationship of fecundity with 
carapace width 
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Fig. 4 shows a positive relationhip 
b = 1.592 
1 2 3 4567 
LOG CARAPACE WIDTH 
Fig. 4 : Linear relationship between the 
natural logarithm of number of eggs 
(fecundity) and the carapace width of 
female roman 
between fecundity and carapace width 
(r = 0.781). The Log- Log plots of the 
two variables give a straight line with a 
slope value 'b' of 1.592 and intercept 'a' 
of 0.630. Smith (1987) also reported 
that in G. maritae, the number of eggs 
per females increased with the increase 
in carapace width showing a 
relationship ofY = 5993.0 X-348253.9 
(r = 0.900). In Thalamita chaptali, the 
correlation between the carapace length 
and the total number of eggs in the 
abdomen (Sethuramalingam et al., 
1983) was found to be statistically 
significant (r = 0.956). Comeau et al. 
(1999) also reported a· positive 
correlation between fecundity and 
carapace width having a slope value 'b' 
of 2.948 (r = 0.96) for C. opili'o with 
orange eggs and 2.287 (r = 0. 72) fot 
females bearing brown eggs. 
Female maturity index 
Tables 3 and 4 show the FMI value 
with its corresponding carapace width 
and length of abdomen. FMI value 
ranged from 0.66 to 1.38. It was 
Table 3: Body weight, carapace width and fecundity of P. spinigera 
Bod,·' wt in Carapace width in Fecundity in 
S. no. Log Log value No. Log g 
value mm value 
1. 20.0 0.30 36 1.55 520 2.72 
2. 22.5 1.35 40 1.60 560 2.75 
3. 23.0 1.36 43 1.63 533 2.73 
4. 26.0 . 1.41 44 1.64 582 2.76 
5. 30.0 1.47 46 1.66 681 2.83 
6. 30.0 1.47 45 1.65 623 2.79 
7. 35.0 1.54 47 1.67 745 2.87 
8. . 35.0 1.54 47 1.67 742 2.87 
9. 50.5 1.70 56 1.75 1306 3.12 
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Table 4: Length of abdomen, carapace width and female maturity index (FMI) 
of P. spiltigera 
S. no. Length of abdomen in Carapace width in FMiin 
em Log value 
1. 0.7 -0.154 
2. 0.9 -0.045 
3. 1.0 0 
4. 1.2 0.079 
5. 1.5 0.176 
6. 1.7 0.230 
7. 2.2 0.342 
8. 2.3 0.361 
9. 2.7 0.431 
10. 2.8 0.447 
11. 2.9 0.462 
12. 3.2 0.505 
13. 4.0 0.602 
observed that when the FMI value is 
0.75 or less than 0.75, the crabs are 
sexually immature. In this stage, the 
abdomen is 'V' shaped and the gonads 
are undifferentiated or small in size 
(Table 1 ). In P spinigera with the FMI 
value between 0.8 and 1.0, all females 
were sexually mature. The smallest 
female with carapace width of 3.4 em 
had mature eggs on her pleopods. FMI 
value for this crab was calculated to be 
0.8. The abdon1ens of some of the 
females of P spinigera were so enlarged 
that these covered up the entire width of 
the thoracic sternum, with FMI value 
slightly more than 1.00. 
Significant relationships between 
FMI, and carapace width and length of 
the abdomen were established. 
Poovachiranon ( 1987) demonstrated a 
significant relationship between FMI 
and carapace width (r= 0.827; P<O.OO 1) 
and also reported that FMI equal to 0.88 
em Log value em log value 
1.4 0.146 0.66 -0.180 
1.6 0.204 0.71 -0.148 
1.7 0.230 0.71 -0.148 
1.8 0.255 0.75 -0.125 
2.4 0.380 0.75 -0.125 
3.4 0.531 0.80 -0.096 
3.8 0.579 1.11 0.045 
4.0 0.602 1.11 0.045 
4.0 0.602 1.16 0.064 
4.1 0.612 1.18 0.071 
4.6 0.662 1.30 0.114 
4.7 0.672 1.30 0.114 
5.2 0.716 1.38 0.139 
is a critical point to assess sexual 
maturity in Scylla serrata. 
Relationship between FMI and 
carapace width 
The FMI value of P spinigera 
increased with the increase in carapace 
width (Fig. 5). This increase was highly 
significant (r = 0.993; P<O.OOI). The 
Log - Log plots of the two variables 
gave a straight line with a slope 'b' value 
of0.634 and intercept 'a' value of0.551. 
3r-----------------------~ 
2 3 4 5 6 7 
LOG CARAPACE WIDTH 
Fig. 5 :Linear relationship between the 
natura/logarithm ofF!vll value and the 
cm1Jace width of female P. roman 
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Relationship between FMI and 
length of the abdomen 
The FMI value also increased with 
the increase in the length of abdomen 
(Fig. 6). The two variables are highly 
and positively correlated (r = 0.953; 
P<O.OOl). The Log- Log plots of the 
two variables gave a straight line with a 
slope 'b' value of0.561. 
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LOG LENGTH OF ABDOMEN 
Fig. 6 : Linear relationship between the 
natura/logarithm of FMI value and the 
Length abdomen of female P. roman 
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